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Construction of synthetic genetic circuit for control of cell response
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The goal of this research project is to construct the synthetic genetic circuit
which realizes a desired dynamic behavior. This circuit is composed of 10 or less biological molecular
parts. In order to reach this goal, we accomplished 1) construction of genetic toggle switch operating
with high stability, 2) application of genetic toggle switch, 3) modification of sensor proteins, 4)
reconstruction and modification of quorum sensing system. We used not only molecular biology but also
mathematical analysis for the system design of the synthetic genetic circuit. Through these researches,
at last, we succeeded to construct “ target product producing microorganism autonomously controlled”
which could sense cell number and change intracellular metabolite distribution suitable for from cell

growth to production according to cell number and produce 3 times more target product than the control
strain.
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